Seat Security Arrangement Comprising A Safety Belt With Lateral Seat 

Occupant Support 

Background Of The Invention 

The present invention relates to a seat security arrangement for 
a vehicle seat occupant sitting on a vehicle seat, the arrangement 
comprising a three-point safety belt having a lap belt and a shoulder 
belt and further comprising an additional two-point shoulder belt that 
extends past the respective non-belt restrained shoulder of the seat 
occupant and crosses the shoulder belt of the three-point safety belt. 

A seat security arrangement having the above-noted features is 
disclosed in U.S. Patent No. 5,123,673. With respect to the seat 
security arrangement disclosed in that patent, initially a three-point 
safety belt is secured relative to a vehicle seat, the three-point safety 
belt comprising a shoulder belt unwindable from a seatbelt roller 
disposed in the seat back through a slot located in the seat back in the 
area of a shoulder of the seat occupant to thereafter extend over the 
shoulder and the chest area of a seat occupant sitting on the vehicle 
seat to the opposed side of the vehicle seat, whereat the direction of 
the seatbelt reverses as the seatbelt is trained through a lockable 
buckle tongue of a belt buckle secured to the vehicle side of the seat 
and the seatbelt thereafter extends as a lap belt over the abdomen of 
the seat occupant to a seat-side mounted belt anchorage. This 
arrangement of the three-point belt is configured such that the belt 
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take-up roller and the belt anchorage are disposed on the side of the 
seat adjacent to the vehicle door. 

In view of the fact that, in the event of a side impact on the 
respective side of the vehicle that is opposite to the side of the vehicle 
at which the seat with the three-point safety belt is located, there is a 
risk that the seat occupant will be pivoted out of the shoulder belt of the 
three-point safety belt due to the force component directed toward the 
vehicle interior, the above-described state-of-the-art arrangement is 
additionally provided with a two-point belt which extends as a shoulder 
belt from a belt take-up roller integrated into the shoulder region of the 
seat back over the chest area of the seat occupant to a seatbelt 
closure located in the region of the belt anchorage of the three-point 
safety belt and, in this manner, extends transversely across the 
shoulder belt of the three-point belt. This additional two-point belt 
prevents a pivoting of the seat occupant out of the shoulder belt of the 
three-point belt. 

However, this just-noted conventional seat security arrangement 
has the disadvantage that the belt edge of the two-point belt, which 
frequently extends across the neck region of the seat occupant, can 
cause considerable injury for the reason that, in the event of a side 
impact, the respective force component in the direction of the vehicle 
interior side effects a movement of the seat occupant into the two-point 
belt. 
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Summary of the Invention 

The present invention offers a solution to the challenge of 
providing a seat security arrangement having the above-noted state of 
the art features which, however, better supports and protects the seat 
occupant against the consequences of a side impact. 

The present invention provides, in its core concept, that, in the 
region of the seat back turned toward the vehicle interior side, a 
support device is provided that extends forwardly from the seat back in 
the vehicle driving direction and which laterally supports the upper 
torso of the seat occupant. The advantage is provided by the present 
invention that the lateral or sideways movement of the seat occupant 
out of the three-point belt is caught by the additional support device 
that provides its additional support in the region of the two-point belt 
located in opposition to the three-point safety belt. 

In accordance with one embodiment of the present invention, 
the support device is a non-moving fixed support. In this connection, 
the support can be configured in the form of a frame supported laterally 
on the seat back. 

Alternatively, it can be additionally provided, in accordance with 
the present invention, that the support device is able to assume its 
supporting position in the event of a sensed or detected impact event, 
with the support device being, in the normal operation of the vehicle, 
not at all or, at most, only scarcely, visible. A support device of this 
type can, in this connection, be mounted in the seat back or, as well, 

3 of 13 

DE 203 14 924.6 filed September 25, 2003 / Ola Bostrom et al / Autoliv Development AB / 

AFK-26729-US 



can be mounted in a lateral armrest and extended therefrom to provide 
support. Also, it is possible to mount the support device on the outer 
side of the seat back in a manner such that the support device does 
not project beyond the contour of the seat back. In this connection, it 
can be provided, for example, that the frame of the support device, in 
its non-deployed position, assumes a rearward position relative to the 
seat back and, in the event of an impact, is disposable by means of a 
displacement movement into its forward deployed support position. 

To the extent that a frame of the just-noted displaceable 
configuration is provided, it is possible to configure the frame with a 
belt guide for the shoulder belt of the two-point safety belt 
arrangement. 

A frame of the above-type also provides the possibility, in 
connection with another embodiment of the present invention, to 
integrate into the frame an airbag module having an airbag that unfolds 
out of the frame in the event of an impact. 

It can be further provided that the frame also has an energy 
absorption function, whereby either the frame itself is configured to 
yield or, alternatively, the bracket supporting the frame on the seat 
back is configured to yield; it is to be understood that, as well, both of 
these alternative possibilities can be combined with one another. 

In accordance with an embodiment of the present invention, it is 
provided that the support device comprises an airbag that unfolds out 
of the side region of the seat back toward the front of the vehicle in the 
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event of a detected impact. In this connection, it can be provided that 
the airbag module, which accommodates the airbag and gas generator, 
is mounted on the side wall of the seat back; to the extent that a middle 
armrest is provided in the vehicle, the airbag module can, as well, be 
mounted in the middle armrest. 

In order to improve the lateral support function of the airbag 
module, it can be provided that the cover of the airbag module, which 
opens in connection with the airbag deployment and is mounted on the 
side of the airbag module disposed away from the seat back, is 
configured such that the cover, in its opened-out position, extends 
forwardly and provides a lateral or sidewise support for the deployed 
airbag. 

Brief Description of the Drawings 

One embodiment of the present invention is described in the 
following description having reference to the figures of the drawings. 

Figure 1 is a perspective view of one embodiment of the seat 
security arrangement and a support device of the present 
invention on a vehicle seat; 

Figure 2 is a side elevational view of the vehicle seat shown in 
Figure 1 with a seat occupant in the vehicle seat and 
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showing the side of the vehicle seat having the two-point 
belt with the support device oriented with respect thereto; 

Figure 3 is a side elevational view of the frame of the support 
device configured as a fixedly mounted frame; 

Figure 4 is a side elevational view of the frame of the support 
device in an alternative displaceable configuration; 

Figure 5 is a side elevational view of a vehicle seat with a seat 
occupant in the seat and a support device of the present 
invention configured as an unfoldable airbag; 

Figure 6 is a top plan view in partial section of the seat back of the 
vehicle seat having the support device of the embodiment 
shown in Figure 5; and 

Figure 7 is a top plan view in partial section of the seat back of the 
vehicle seat having the support device of the embodiment 
shown in Figure 5 and showing the forwardly deployed 
airbag and the disposition of the cover of the airbag 
module following the deployment of the airbag. 

Detailed Description of the Preferred Embodiment 

As shown in Figure 1, one embodiment of the seat security 
arrangement of the present invention is mounted relative to a vehicle 
seat having a seat surface 11 and a seat back 12. A three-point belt 
13 is disposed relative to the vehicle seat, the three-point belt 13 
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having a shoulder belt 14 which extends to a buckle 15 whereat the 
direction of the belt is changed such that the belt thereafter extends as 
a lap belt 16 to a belt anchorage 17. A belt take-up roller is mounted in 
a non-illustrated manner in the region of the seat back 12 for the taking 
up, and unwinding therefrom, of the shoulder belt 14 of the three-point 
belt 13, whereby the corresponding belt band extends out of a belt slot 
38 on the seat back and, initially, extends along the seatback to a 
change of direction element in the region of the upper torso of the seat 
occupant, the change of direction element being configured as a frame 
18 for the three-point belt 13. 

Moreover, a two-point belt 19 is mounted relative to the vehicle 
seat 10, the two-point belt 19 having a shoulder belt 20 which extends 
from a frame 22 operating as a support device transversely across the 
shoulder belt 14 of the three-point belt to a belt buckle 21 for the two- 
point belt 19 mounted in the region of the belt anchorage 17. As can 
be seen in individual detail in Figure 2, the support device in its 
configuration as the frame 22 comprises a belt guide 23 by means of 
which the direction of the shoulder belt 20 of the two-point belt 19 is 
changed from the respective path that it follows upon exiting through 
an exit slot 25 as it unwinds from a belt take-up roller 24 mounted in 
the region of the seat back 12 to its subsequent path across the upper 
body 36 of the belted-in seat occupant 35. 

As can be clearly seen, in the event of an application of a force 
in the direction of the arrow 37 (see Fig. 1) as the result of a side 
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impact, the upper torso 36 of the seat occupant 35 cannot pivot out of 
the three-point belt 13, because the support device provided in 
accordance with the present invention, which is configured as the 
frame 22, prevents this pivoting-out movement. 

While, in Figure 3, the frame 22 in its role as the inventive 
support device is configured with a fixed bracket 32 that is securable 
via securement holes 34 to the seat back 12, the bracket 32 of the 
frame 22 shown in the variation illustrated in Figure 4 is configured as a 
displaceable bracket, whereby, in this configuration, the frame 22, in its 
non-deployed position, is, for the most part, positioned laterally or to 
the side of the seat back 12 and only upon its release from its non- 
deployed position, via displacement of the bracket 32, does the frame 
22 assume its support position which is illustrated in Figures 1 and 2. 

In the variation of the seat security arrangement shown in 
Figures 5-7, a support device 26 is comprised of an airbag 27, 
supported on the side of the seat back 12, that unfolds in the event of 
an impact, with the airbag being deployable out of an airbag module 30 
itself mounted on the seat back 12 (Figures 6 and 7) to assume its 
deployed unfolded position shown in Figure 5 and, thereby, to provide 
lateral support for the vehicle seat occupant 35. To improve the lateral 
support, the cover 31 of the airbag module 30, which is hingedly 
connected to the airbag module 30, is configured, as can be seen in 
Figures 6 and 7, such that the cover provides, after its opening, an 
additional lateral support for the airbag. 
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The specification incorporates by reference the disclosure of 
German priority document 203 14 924.6 filed 25 September 2003. 

The present invention is, of course, in no way restricted to the 
specific disclosure of the specification and drawings, but also 
5 encompasses any modifications within the scope of the appended 

claims. 
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